JP 2004-349691 A 2004. 12. 9 



(i9)b*h«s«t(jp) (12) 4£ H9 If £fc $S(A) (ii)«wa*H&H»^ 

^182004-349691 

(P2004-349691A) 
(43) T*16*12H9H (2004. 12. 9) 



(51) Int. CI. 7 

H O 1 L 27/10 

H O 1 L 27/105 

H O 1 L 43/08 



HOIL 27/10 45 1 
HOIL 43/08 Z 
HO 1 L 27/10 44 7 



5FOS3 



•fiBf^ ScHJ^ B^HOS 20 O L (£: 12 M) 



(21) iJP#^ 


^112004-132266 (P2004-132266) 


(71) ttiHA 


000005049 


(22) tauB 


¥^16^4^276 (2004. 4. 27) 






(3i) mftm^mm^ 


10/442, 627 




xmmM&m°tmm\xmmm 2 2m 2 2^ 


(32) lift B 


¥^15^5^ 21 B (2003. 5. 21) 


(74) ftlA 


100078282 


(33)ffi5tm^^ll 


*H (US) 










(74) ftIA 


100062409 








#a± sew 






(74) MA 


100107489 














(72) nm* 


^ JL > X> X — 








T^l>#niRE ^^^b^ 98607 
















a- b 2 2 16 











(54) [»W©*»J 'J ■feA' 



(57) [#^J] 



[FSS] l^m^ * V ■t?]/l3£Xf$&m* U -fed/* 

^fHftSi ( E P V R ) tmfcJ&j-fcr ^Xfyyt, EP 
V RJS hfCfcS, t& 1 ©MS* D £>!&^ 2 (DWm&te 

fc fe» 2 0 \ EPVRtt, ffiEWKfjCSSK ( C M 

r) un, mnufim chtso un. zmz^u? 

tcwffi-r s e p v r k fffidefes^tr sxfyyk, ±a$ 
w*Km&r& e p v r (;:sg^iit§xf7 t/fcjs 

; SLT> E P V ROffifii^Sfflirrsx-ry 




500 



502 











| ^506 






r 


^508 


















r 


^512 


EPVRffilrC^5i@T-r^) 



(2) 



JP 2004-349691 A 2004.12.9 



[ 4$ ift m * © m m i 
immm 1 ] 

^»»^';t**i)Sf«s ffi t? & o t , 

hs t gp ffi ffi ± k & § * m rtjv x s 9b & ffi c e p v r ) u n % m hg -r § x ffi y 7° t , 

FSE P v RMitffiS, iS l offiiJ; 0 &ffi^ffi2©ffiffiffiffiffi%ffigpffiffi£:ffifigffi 
S x ffi >y 7" t 

[ HS jR JH 2 ] 

m 3d ± gp « ffi £ iff td t gp ffi m t co r<a K H W £ S§ ffi § X ffi -y -/ 1 , 

F£ ffi W fc ffi £F L T , F& ± gP ffi ffi tc K ffi ffi Z> ijuf ffi E P V R K ia£*iBIt5^f v 7° i 
^ ^ -g- ffi 3 . If ffi IB l ffi ffi co ffi ffi 0 

[ m ?R 3 ] 

MffiffigPffiffiklPffiffi^fuBdE P VRKti^Ii'TSXf-yT'KfSSLT^ ± gP H 

iiuOETapflltOBBOSiE P V R © ffi fit * m W ffi % X ffi v 7° * 2 5> ic & -a ffi % , If ffi 

S2 e ffi m co n m o 
[ at * * 4 ] 

tu ffi ffi gp ffi ffi £ tu 3d K 2P ffi ffi t © Pol ic ffi ffi % M *? ffi § X ffi >y X 5 ffi , 2~5*A/MO«B 
ft © 18 *5 <fc £>* 1 ffi 7 # ( n s ) ~ 1 0 V >f * n # (/is) CD|$^tFj[ffl^f]-r§fecD*ff 
M ;l/ X * jg ± gp ffi ffi £ F& ffi gP ffi ffi t © US K EP ill ffi £ X ffi >y 7° * fs * . 

35 h 2P * ffi *5 J: ffi 3£ ffi 215 * ffi £ © Iffl © tu 3d E P V R © ffi trt £r M ffl ffi Z> X ffi >y 7" ffi , 35 « 

ffi no m i © a ffi f/i * «k -r s x t- >y 7° * a- 1? , if * n 3 t an « o 7? & „ 
[ 19 «i 5 ] 

Iff Sd ± gf it ffi t M tfd T gP « ffi cd PeB ffi W * # f % X t- -y X ti . 2 ~ 5 # A> h <0 $B ffl 
kSl © IS ts *5 J; t>M n s ~ 1 0 n s © M BS Rfl * # T ^> IE © ffi EE * FS ± gP ffi ffi t m T gP ffi ffi 
£ © ThI k HJAntS^f y 

± gP ffi ffi j; zi m k gP ffi ffi h co m co m 3d e p v r ©ffija^i&igis-r § x-r v -f t± , ^ ffi 

ffi M , fu 3d S 1 © ffi ffi £ 0 & ffi <^ fg 2 © ffi *tl * £l£ fit -T § X t- >y X * t? , Sfl 5}< W 4 fc 3d 
« © 73 F± o 

[ m * 6 ] 

fu 3d E P V R S h fc ic § N fu 3d lg 1 co S « j; 0 f SI 2 © S 4%f § h 2P ffi ffi % Yfr 

m. f % X -y 7° ffi , 3^ Sg 2 © rfri 19 ^)ffi ISl©iti'SJ;n'>S<H2 0%i^i:t5^ 

tS , HS ^J< JH 1 K 3d « © 7? i£ o 

c 0 aR m 7 ] 

TSf I?lJSt5Xf>77H, P t „ T i N % TaN, TiAlNs TaAIN, A 
g , A u N S fc ffi I r h % m A" 1 6 31 ffi 2 tl ^> ffi *4 t? M T 2P ffi ffi * fig f 5 X f <y X * 

±gPffiffi*^fi3cffi§X^-y7°ffi, Pt, TIN, TaN, TiAIN, TaAIN, A 
g , A u , * tc ffi I r 5 * S ff- ^ 5 }S ffi Z ffi S ffi ffi 7:Wa ffi gP ffi ffi * JB fig ffi S X 7- -y 7° * 

is, m M m i ic 3d *2 © ffi ffi o 
[ m 3t< m 8 ] 

E P V R B ^ ffi fig ffi § X ffi y 7° ffi , S ffi ffi m ffi ffi ffi ( C M R ) MM, ffi ffl M ffi «? ( H T 

s c ) u H , «t ffi ^ p ffi x * ffi ]- n ffi ffi w ffi ffi ^ e> a s ffi ^ 6 ai ffi ? ffi ft ffi s t? bjS e p 

V R JS * ffi fig ffi § X ffi <y 7° ffi ffi t? s ,1* ffi ffi 1 5C ffi *S © 7j ffi 0 

[ h§ ffi m 9 ] 

tu 3d h 2P ffi ffi K M ffi ffi § ffi ffi E P V R IC ffi Bft * 3^ m ffi S X ffi -y 7° {c ffi ffi L T , 3l h 2P ffi 
ffi ffi J; ffi tu ffi K 2P ffi ffi t © ffl © K E P V R © ffi ffi * H)l fi]5 ffi & X ffi ^y 7° ffi , 1^ ffi ffi ^ 1 0 0 
ffi - ffi ~ 1 0 y< ffi ffi - L, © $E ffi f*3 T 3JSJ fflJ ffi § X ffi >y 7° % ffi tS , 3S ffi ffi 3 K 3d «c © ffi ffi „ 

[ M ffi II l 0 ] 

^tffi t U -fe 71/ £r ffi fig ffi § ffi ffi T? $> o T , 
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HS T SIS « ffi K tc m %> tt fit ^ )\> X 12 l/j ffi Stl ( E P V R ) tffiSflt^Xf 7^t, 

K E P v 3£ m l oifn'i D fc J& fg 2 © rfij a * M f § ± as ffi ffi * B M t 

[m&b i i ] 

iEEPVRShEjKS, tiiEjIl Offili 0 2 ©ffii^Wf^ h SIS * ffi % & 

it^xr'^a, as gi i © rfn a ^\ as m 2 © rfn a <£ d t> ^ & < t $> 2 o % m ^ c t ^ fr 
a? , m >r m. i o tc id m © -ft m 0 
i as >r m i 2 ] 

s i <vmm%:^t %TW.nm t , 

3S T SIS ffi ffi K tc fg % ffi 51 7 X 12 111 ffi fit ( E P V R ) W *- ; kB t , 
3S E P V Ri±i:|§, as H l © rfri ft <£ D fe ft <^ fg 2 © rfn ft £ W "T § ± as ffi ffi £ 
% ffi 7l § , #N *f f* ^t'J-tr^o 
[ i» * IS 1 3 ] 

iju 3d ± ffi ffi ffi © m 2 © S m t>K iju 3d T ffi ffi ffi © SB 1 Olii 1 £> '> & < £ t> 2 0 % ft 
s 3S * Hi 1 2 fc 3D fg © =E V -fe ;P „ 

[ as * ra i 4 ] 

M 3d T ffi ffi ffi « , Pt, TiN, T a N , T i A 1 N s TaAIN, A g , An, £ tc 

a i r ^ e» % § fff- e> m iR s n s u n t* $> o , 

tu 3D h ffi ffi ffi « „ Pt, T i N , T a N , TiAIN, TaAIN, A g , A u , 3; tc 

a i r ^e.a5S^?»isi?n5tt8?$5, as * ]H 1 3 tc 3d ic © * * u -t ^ ■ 0 

[ R * «l 1 5 ] 

M 3d E P V R m it „ iff 3d ± ffi ffi ffi £ Iff 3d T ffi ffi ffi £ <D Iffl S!l ^ * n S * SS ± SP ffi ffi fc 3S 

t ffi ffi ffi £ co w ic en ta $ n s 1 ©«E^;i/^K:jsaF"rsaB 1 © f* fa fit % m l , 

3S E P V R JM (i , H 2 <D ffi )i£ 7-? ;l/ x K IS ^ f £ , 3S H 1 OfifAi D ffi ^ ^ 2 © ^ fg 

K^tts, as * m i 3fcE«©^ ; £U"fe;i'o 

[ 39 M W 1 6 ] 

M 3d E P V R m CO jfi 1 CD & fit « , 2 ~ 5 * ;I/ 1- CO p( ft CO ^ cD iS *3 X tf 1 7 # (n 
s ) ~ 1 0 v ^ n # ( /i s ) fiDfiffc8B?H*#^-S3glOffiJEE/<7l/XK:iS«Fb^ 1 0 0^- 

— a ~ i o a§5fcHi 5 tc an © ^ * u -fe ;v „ 

[ m * ia 1 7 ] 

M 3d E P V R m © aB 2 © ffi fit a , 2 ~ 5 ^ ;U h © $E ffl ft © IE © JI *3 j; £? 1 7 # n s 
~ 1 0 n s ©J^Mlffl J E3*fT-r§m2©ffil±/^;I/XfciS^L, 1 0 0 1 ^-u^ — L, 

©Ilrt"e$S< W ^ JR 1 6 tc 3d *c © ^ U -fe ;V o 

[ as is i 8 ] 

HU 3H E P V R jg fi , m U m §t ffi fit ( C M R ) M , fijifiiSfe*? ( H T S C ) ^' , *3 

*a f ^n^'x*-i'Kiftfi:^w»s^6*sfl¥^&jafl?*ns«' ^ * % , as jh i 2 tc 3d 
m © p< ^& u -b o 

[ 3# * JR 1 9 ] 

^ 1 ©ffifM^^'T^TSPffiffit, 

a^ k ffi ffi ffi ± tc § ffi m ^ )\y x ^ i] ffi fit c e pvr) u nm £ , 

hse p v RS±tc«§, mm 1 ©®^cfc 5 fejsi/^2©Me^ffr^±ffiffiffiii 

[ as 11 2 0 ] 

lu 3d T SR ffi ffi © H 1 © M @ t)K tti 3d h ffi ffi ffi © !g 2 OffilJ; 0 ^ ^ < tfe 2 0 % ft ^ 
, 3S * IR l 9 tc 3d fg © >< -t U -b ;l/ o 

[ Hjj © a¥ tm * a^ bjj ] 

[ g ffi ^ S? ] 
[ 0 0 0 1 ] 
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# js m it , hit, m m m c i o * * u -t n r u 7 k m l , ^o^sjta, * *f s 
jit'jfiKjit'j-i!*, 7 xs m — <d & cd £ §y }s ? & -ft m k m t s „ 

[ W £1 K W ] 
[ 0 0 0 2 ] 

W. M s iP.AltM C C M R ) W ^ co ^ U Jg in U U % * "J ffl "T £ ^ ^ U -br ;U » , ^ 

^ - - > 7 5 ft T ft * ft « ft 11 T gP it H , /^--y^StiT^at^ C M R W SPK 

*s «t tf jt « w * * h;3i5S#^p>s)fi$ns„ c ft <b (D 7 m 7 x a , ffl ^ # so is ^ ft , 

;V # it W # ft -9" 7 X T? & § fc 46 tc , £5 ^ ffi co ^ * U 7* l/-f Wltiil^^^o 

[ 0 0 0 3 ] 

CMRSfiC ffi fn « , 7 fg CO 4£ U T '(? ■ £ T* $» S <D 7 s C M R U m it , ^Mft 14 <D 14 M 10 

^fltsti^niSo u ^ l „ ft #7 CMRtstss^if tsista, C M R 

fg fri ic M it ^. C ^ & a ^o^7 = >^^o-bX(?) IH , « AS # ii? co ^ fg p. ^ co ^ i; fg 
fn CO fg fa lift #7 ^ffftt^o 3; 1£ 7 s - £ > 48 7 A t n? {J ft § * V - K co U U CO ffi in m 

# ®mts - tj t?, sis 7- b t tjf- a: n § 7 y - f co «■ s co ig ^ tt ^ ffi t t § c t * ^ lt^ 

^ o ffi i 7 s a -b X co fffl , ;V X co m 14 ^ E $i "T § 0 "T ft ^ , * V - K J: tf T S — K co 
ffi^S* s Rfet5„ fi£ o T , m 7 A co }fi < co # co fg St 1S (i (g T L . froigf BOl£< 

co jg jri ffl « « An -r § „ 

[ 0 0 0 4 ] 

■b/MtiJlCjWtStf^i'RSSKonT, T 7 co -tr ;!/ +j- 7 X « /J^ tSC i: tc M "T 
5»fJtfi^LT^?„ L^L, £ 0 /Mi« co X 4 - -7 -V U- 7 XT (4 , f'WXti, ftWm 20 
i^Mfl.t ^ t i: t S t 5 ^ i J; D 3£ &t < ft o fl" ^ ^ co $A fS co 46 , W 46 T 

§y co ^ fpj ^ ffj k: # >rt «; ft 7 >i 7 X , # {e SfflWklil854i<\ $S»lr ( 7 fc: 15 ffi 
* n S ) t± , t5>KiM -7 W *f fl? t? & § £t m $ ft fz * ^ u -b ;I/ , tK tS lc m # L ft ^ 
C t«iLT^5. ft t ACti60*W»f/WX # X p ^ 7 ^ c> ^7tlf?StLTfe, 
itS fg fix « H ^ ?» i& fg fn HiSTfiDiEHtOffiSi^ it it , It $3 W S < ft 0 f# § 0 
[ IS co ffl 7 ] 

[ fg m &m vt. l 7 5 tt«s] 

[ 0 0 0 5 ] 

# « m m <d m m ic m z -r\ [• % ft fi fn *e n <o * ft * & he -r s fc 46 ic i - 7 v ft in w fj; i* co ^ 

t'Jt;V* ,ik L Rf 7 S d T? * ft ti , # t * „ 30 

[ 0 0 0 6 ] 

# 5g m ic J; 0 , #*flfc* ; eU"te>U*J&hR*3;£i£ , T?fco'r, 35 1 cDffii^fit^TS« 
I?:ff^Jct§Xf 7 &"Fap*«±K:«5*5t^rt'XSS&ffiJ5i ( E P V R ) 
Ut57ff 1EPVRH±ICI§, fSSSlcoMfS70feR(/^SB2coffi^^^7^> 
h!S|5«jii*)g)Sf 5^f y^t*att5, 75 S ^ fS « $ ft N £ ft &c 7 D , h. IQ BffJ^I 
fig 2 ft § o 

[ 0 0 0 7 ] 

uu SB ± 35 ffi m t mi ffi 7 ffi 11 1 oifflKSi^^isaf-raxxv ft, m. m n ic js s l t , 

± fl S tc S "7 § uu SB E P V R ic m ffi % ffi m t % X 7 v X t ^& S L T 7 „ 40 
[ 0 0 0 8 ] 

m as ± ffl n m ic m m t % m 3B e p vRta«t*si«itt5xf y^Kjiffbt, ± n$ n 

ffi t Iff id 7 SP ^ ffi <t co co M E P V R<DfiM*ai®t5Xf y7*?6l<:S^LTfc«j;^ 

o 

[ 0 0 0 9 ] 

M HB h 3P * fiS M 3B 7 SB ^♦StOlfflK:*l?*SSii'rax-ry^'tt, 2~5**KO M& H 
rtc0ftjt(nfe7tfl77# (ns) ~ 1 0 V 7 # n ty (/is) cOf#i!B#Rg*Wr^)fi.cO'B7 

a ;i/ x % is 7 gp n ffi t es 7 gp * s t co us tc ep ap -r § x 7 ^ 7° % ^ * , 7 gp « ffi *3 7 xs m 

7 gP ft S t co RS co ijfj ffi E P V R co fg fn ^ M flU "7 § X 7 y 7" « , ffi 11 HB tc m 1 co ,a fg fn 
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[00 1 0 ] 

lu HQ h BP « m t Iff 32 T 315 * ffi t cd m £ * m- * Si » f £ x t- -y -7° « , 2-5 sj? ;V b cd fti H 
F*3 © flS ffi 43 J; 1 n s ~ 1 0 ji s <D f# ^ B# |fg ;£ fit § rK <D n fT. * a£ ± £15 B lit k. M. K ^ S 4H 
t<D^K911)tlt5Xf7y§^&, ^±^S*!K*3J;tf^ K^attei©BB©MiHE PVR© 

jg fit * $j en -r § x t- -y 7° «: . is « m hh k , tu 3d is 1 © a fit £ d t» <a ^ a? 2 © a fit * £ j£ -r 

£ x r- >y 7° * -ft A. "C £ id o 

[001 1 ] 

hu 32 E P V R jg ± ic m & , M 82 m 1 © rfri m <fc 0 t, $fe id Jg 2 Oiftf«|*Wr«±8P«4li*J^ 
)*t67fy^tt, 3S SB 2 cd IE gj ^\ Sjfil ©ESiO t»'J>4< tfe2 0%»^<:t*^ 

[00 1 2 ] 

TSSi^f i-TSXf'y T'li, Pts TiN, T a N , T i A 1 N , T a A 1 N , A 

g , A u , * ft it I rfr6i8:SS*>61WSn«tf8 '<? & K SXff 7** 

^ * , ± ^ ffi ^ j£ fi£ t~ £ X *r *y 7° «: , P t , TIN, T a N , T i A 1 N s TaAIN 

, A g , A u s £ ft it I r ^ 6 4 5 fff ^ 6 I W ? n § t i±St f i t § X f 7 
Zf%*5A, "t? t> * tDo 
[00 1 3 ] 

e p v r jg £ m m. -r § x t- v f it , ffl u m si « fit ( c m r ) iff ifi jH e *J? ( H T 

S C ) t}8, *3 «fc ^ a X' X * h Pi ft & U U n £ & £ j$ e, 31 |H £ 4a ft # « T? 3£ E P 
V Rjg^JT$^-r^Xx>yX , ^-&A,'c?fed:v^o 

[00 1 4 ] 

tu 32 h3P«*SJcBSgfrStEf3DE P V R £ SI a# T % X f- >y X JS g b T , 3S h 215 * 

ttifeitfmlB Kat^tlitClfflOKE P VRflDfi5t*Bllit5Xfy^tt, 3£ H fit % 1 0 0 
4" - A ~ 1 0 y< # * - A CD m m f*3 T 3M en -t § X r- ^y 7" % ^ A, T J: ^ o 

[00 1 5 ] 

S^IItSXfvT'i:, KKastB4l{±k:«S«St^;l'XaEi!jaS ( E P V R ) tffi-^f 

itSXr^y^A i E P v R 1 ± c i § , K ^ l © rfri m * D fe Ja lg 2 © rfri m * ft § 

±3«i^»hJctSXr 7^t*fi&t§, 7j ^ ^ IM fft £ n , o n A D , ± id R W ^ M 

ftjc * n s o 

[00 1 6 ] 

M 32 E P V RI±K«5, ffj 32 m l (O rfri © «fe 0 t, Ja v ^ 2 ©rfri®^WTS±gP^*6i*^ 

jiK -r s x x -y x « , is m i cd ® ^ /a\ m m 2 <d m m & 0 t> '> 4 < 1 1> 2 0 % 3^ c t % s- 

A, T? * I/ 1 a 

[00 1 7 ] 

* W <k D . SlioffiSJ^^-rSTSRttffi^ 3S T {SP « ffi K fc it S « St ^ ;V X |g i/j S 
fit ( E P v R ) U U JS £ > iE P v Rlicil,, 3^ m 1 cd rfri ft <fc 0 & m i^fg 2 CD rfri W. % 

fit % ± ffl mm £%m jl % , # m m * =e v ^ m m * n > utao, ± 32 r w ^ ?s hie 
? n § o 

[00 1 8 ] 

M 32 h 'S 1* cd |g 2 cd rS © ^\ iETSIiSfSOi l Offigi 0 t> / >a< t t> 2 0 % J* < 
T j; l/^ o 
[00 1 9 ] 

iju 32 T ffi ffitt , P t „ T i N s T a N , T i A 1 N , TaAIN, A g , A u , ^ ft 

it I r e, Ha % m P> m fK. ^ n % U U t* 3b <0 N u go h JSP * m it , P t , TiN, T a N , 

T i A 1 N , TaAIN, A g , Au, * ft (i I r P. * ^> j5p C ® ffj * t\ 2> U » T & o 

T cfc ID o 

[ 0 0 2 0 ] 

iju 32 E P V R jtf it , iju 32 ± m S t iju ?ET*1BSt©IHT'ffliJ^?n5, ^ ± SP IB S t 

t 215 n m t cd t m /in s n s m 1 ©stf/oi/XKisaftss 1 © ^ ^ s fit ^ H t > e p 
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v r m a s m 2 © m jee ^ ^ x ic es a? -r %> . Mm 1 ofisj; o t> ® v ® 2 © ^ f* fi fi * * l 

[ 0 0 2 1 ] 

M 32 e p v r m © m 1 © ffi m a , 2 ~ 5 & a> b © is w f*i © a © m fin *s or 1 x # ( n 

s ) ~ 1 0 v 4 V n # C n s ) © fir ic Iff IS * f? "T § U5 l © 4 EE ^ ;P X fc: jtS 8 L , l 0 0* 

— A ~ 1 0 * — AOl!!IrtTfeoTfe«J:t(\ 

[ 0 0 2 2 ] 

M 32 E P V R JP © fg 2 © fi fi it , 2 ~ 5 # ;I/ h © IS W rt © iK © fet fin *3 <fc XJ 1 * 7 # n s 

~ 1 0 n s © fi M m PeH * fJ -T § 5f5 2 © 4 EE *i. A> X K JtS m L , l o 0 * — A ~ 1 * n 4- — A 
©IWrtt^Qlfeil/^ 10 

[ 0 0 2 3 ] 

tu 32 E P V R Jg a s S g « St ffi Si ( C M R ) «" © M M fi W ( H T S C ) U fe 

[ 0 0 2 4 ] 

* 56 na tc * o x 3? i offii^^t^TStiix m. t sp ia « ± & § « m ^ ;v x & m fi 
fi c e p v r ) unm t , ie p v rb±ei§, Fsmi©M«j:otJSv^2©ffi^^ 

#t5 hSeetSitix.?, #»»^'Jt;^ffi«Sft, c ft te £ t) , h 32 B W # Si fiic 

[ 0 0 2 5 ] 

uu 32 ft 3P M m © SB l © ffi S £ft uu" 3H ± ft5 it S © & 2 © ffi W. £ 0 t> 4> ft < t t> 2 0 % R < 20 
T J; ^ o 

[ 0 0 2 6 ] 

( 18 ifl © fi W ) 

* ^ BJJ it , ^ JV 38 '14 * * 'J TP-Tfe-cfctfT-f-n^ fi in ffl J£ © ft 46 © fi US fi fi «'Jf A 

-f x^iifflt§„ d © ^y w x y y © fi 11 it , ^*ij*^o*jf»ftiiaic«St5. 

[ 0 0 2 7 ] 

1 © rti a * m t % k ^ n m % jb m t % x -r v -? t > k as ^ ± t * § s s*t ^ ;i/ x ^ ad fi k 

(E P VR) tt^^Hiit^Xf'y^t, EPVRlJiKiS, JB l © IS St J; 0 fe R 9f5 

2 © e a * # -r § ± m m % jt$ -r * x t- -y y t * ty 0 <^ < o ^ © m m *s t , ± sp 30 

« ffi © IS 2 © ffi ^ ti , TSfiSol^ 1 OIIJ; 0 t'>S < t 2 o %it\ E P v R it 

, m u Jz m fi et c c m r ) « » , w & e ^ c h t s c ) m n , s ft a ^ o y x * 4 h 

[ 0 0 2 8 ] 

el © /i ffi a , 5 5 tc , ±SBSSfc"FSPffiSfc©[fflfcffilSt*i6l*"r«X'rv^fcx * © ffl 

o 

[ 0 0 2 9 ] 

c © /j' ii a . ^ ?> , ± sp ffi s t p s -r s e p v r ic m m % m m ■t x =r v y k es l 

T , ± nP IB S T nP IB 9 £ © fffl © E P V R © fi fix ^ ,W fiTS "T S X f- v X° * 5 6 K ft ty „ =k 40 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an 
asymmetric memory cell and a method of 
forming the memory cell. 

SOLUTION: The method of forming the 
asymmetrical memory cell includes a step 
of forming a lower electrode having a first 
area, a step of forming an electric pulse 
various- resisting (EPVR) layer placed on the 
lower electrode, and a step of forming an 
upper electrode placed on the EPVR layer 
and having a second area smaller than the 
first area. In several situations, the second 
area is smaller than the first area by at 
least about 20%. The EPVR material used 
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for forming the EPVR layer is a colossal 
magnetoresistance (CMR) material, high 
temperature superconducting (HTSC) 
material, or perovskite metal oxide 
material, etc. The method further includes a 
step of introducing an electric field between 
electrodes, a step of introducing a current 
into the EPVR layer adjoining the upper 
electrode, and a step of adjusting the 
resistance of the EPVR layer in response to 
the step of introducing the current to the 
EPVR layer. Usually, the resistance is 
adjusted within the range of 100 ohm to 10 
mega-ohm. 
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